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The structure of the title compound, [Co 2 (Ci9Hi iF 2 0 2 )4- 
(C5H5N) 2 (H2O)2]-2C4H 10 O, comprises two Co 11 atoms in a 
distorted square pyramidal coordination environment, strad- 
dling a crystallographic inversion center with a Co- ■ Co 
separation of 3.1923 (15) A. Each Co 2+ cation is coordinated 
by three O atoms of three 4,4"-difluoro-l,r:3',l"-terphenyl-2'- 
carboxylate ligands, one water O atom and one pyridine N 
atom, forming a C0O4N polyhedron. Strong intramolecular 
O— H- ■ O hydrogen bonds are observed between terminal 
metal-bound carboxylate groups and water O atoms. 

Related literature 

For background to metal complexes with 4,4"-difluoro- 
l,l':3',l"-terphenyl-2'-carboxylate ligands, see: Kannan et al. 
(2011) and to water-bridged di-cobalt complexes, see: Lee et 
al. (2002). Bimetal systems, ligated by four carboxylates and 
two histidines derived from the side chains of amino acids, are 
often found in metalloenzyme active sites, see: Holm et al. 
(1996); Lippard & Berg (1994). 




Ar 4F-Ph 



Experimental 

Crystal data 

[Co 2 (C 19 H 11 F 2 0 2 ) 4 (C 5 H 5 N) 2 - 

(H 2 O) 2 ]-2C 4 H 10 O 
M r = 1697.44 
Triclinic, PI 
a = 12.0347 (16) A 
b = 14.0597 (18) A 
c = 14.3547 (18) A 
a = 113.199 (3)° 

Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2000) 

T min = 0.403, r mK = 1 

Refinement 

R[F 2 > 2a(F 2 )} = 0.071 

wR(F 2 ) = 0.239 

5 = 1.06 

9861 reflections 

539 parameters 

Table 1 

Selected bond lengths (A). 



P = 91.182 (3)° 
y = 113.336 (3)° 
V = 2004.4 (4) A 3 
Z = 1 

Mo Ka radiation 
li = 0.50 mm -1 
T = 200 K 

0.24 x 0.16 x 0.10 mm 



15130 measured reflections 
9861 independent reflections 
4923 reflections with / > 2a(I) 
R inl = 0.042 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.83 e A~ 3 

A,o m i„ = -1.68 e A~ 3 



Col-04 


2.025 (3) Col-Nl 


2.097 (4) 


Col-02 


2.032 (3) Col-05 


2.230 (4) 


Col-03 


2.040 (3) 




Table 2 


geometry (A, °). 




Hydrogen-bond 




D-H ■ A 


D-H H-A D-A 


D-H- - A 


05-H5-06 


0.84 1.87 2.602 (5) 


145 



Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RU2042). 
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Acta Cryst. (2012). E68, ml264-ml265 [doi:10.1107/S1600536812038391] 

Bis(M-4,4 ff -difluoro-1,r:3 f ,r r -terphenyl-2 f -carboxylato-ft: 2 0:O f )bis[aqua(4,4 ff - 
difluoro-1,1 ':3 f ,1 ff -terphenyl-2 f -carboxylato-/cO)(pyridine-A:N)cobalt(ll)] diethyl 
ether disolvate 

Namseok Kim, Yeahsel Yoon, Ha-Jin Lee and Sungho Yoon 
Comment 

In metalloenzyme active sites, bimetal systems, ligated by four carboxylates and two histidines derived from the side 
chains of amino acids, are often found (Lippard et al. 1994; Holm et al. 1996). Here, we report the structure of the water- 
containing di-nuclear Co(II) complex which crystallizes in the triclinic space group PI with one half molecule in the 
asymmetric unit. Bond distances to the metal are given in Table 1 with the structure of the molecule shown in Fig 1. and 
its strong intramolecular O — HO interactions detailed in Table 2. 

Experimental 

The sodium 4,4"-difluoro-l,l':3',l"-terphenyl-2'-carboxylate (0.200 g, 0.602 mmol) was added into cobalt(II) trifluoro- 
methansulfonate (0.529 g, 1.21 mmol) in 10 ml of tetrahydrofuran at room temperature. After stirring for 30 min, triethyl- 
amine (0.122 g, 1.21 mmol) and pyridine (0.134 g, 1.69 mmol) were added. Immediately, the color of solution was 
changed from light violet to dark purple. After 30 min, water (0.0218 g, 1.21 mmol) was further added. The volatile 
fractions were removed under the reduced pressure. Resulting purple powder was dissolved in dicloromethane and 
insoluble fractions were filtered off. Purple block-shaped crystals were collected upon vapor diffusion of diethyl ether. 
Yield = 2.26% (0.0230 g) 

Refinement 

H atoms were placed at calculated positions and refined as riding with C-H(aromatic) = 0.95 A, C-H(CH 3 ) = 0.98 A, and 
with [/ iso (H) =1.2 U eq (C) or 1.5 U eq (C) for methyl groups. The O-bound H atoms of waters were located in a difference 
Fourier map and refined isotropically. 

Computing details 

Data collection: SMART (Bruker, 2000); cell refinement: SAINT (Bruker, 2000); data reduction: SAINT (Bruker, 2000); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound, showing the atom-numbering, the hydrogen bonds and with displacement 
ellipsoids drawn at the 50% probability level. 

Bis(j/-4,4"-difluoro-1,1 ':3',1 "-terphenyl-2'-carboxylato- K 2 0:0')bis[aqua(4,4"-difluoro-1,1 ':3',1 "-terphenyl- T- 
carboxylato-/cO)(pyridine-«-iV)cobalt(ll)] diethyl ether disolvate 



Crystal data 

[Co 2 (C 19 H u F 2 O 2 )4(C5H 5 N) 2 (H 2 O) 2 ]-2C4H 10 O 

M r = 1697.44 

Triclinic, PI 

Hall symbol: -P 1 

a= 12.0347 (16) A 

b= 14.0597 (18) A 

c= 14.3547 (18) A 

a =113.199 (3)° 

,5 = 91.182 (3)° 

y= 113.336 (3)° 

V= 2004.4 (4) A 3 

Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Radiation source: sealed tube 
Graphite monochromator 
phi and a> scans 



Z = 1 

F(000) = 878 

D x = 1.406 Mgm 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3108 reflections 

(9 = 2.2-24.3° 

ju = 0.50 mirT 1 

T=200K 

Block, pink 

0.24 x 0.16 x 0.10 mm 



Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 



0.403, T m 



1 



15130 measured reflections 
9861 independent reflections 
4923 reflections with / > 2a(I) 
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R mt = 0.042 

ftnax = 28.4°, (9 min = 1.6° 

h = -16— >15 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2a(F 2 )] = 0.071 

wRiF 1 ) = 0.239 

S = 1.06 

9861 reflections 

539 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



A: = -18->17 
/ = -14_>19 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F 2 ) + (0.0806P) 2 + 3.4487P] 

where P = (F 2 + 2F 2 )I?> 
(A/ < r) max < 0.001 
Ap max = 0.83eA- 3 
A/w = -1.68 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 , The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *ITJ 


Col 


0.60580 (6) 


0.59297 (6) 


0.60114(5) 


0.0361 (2) 


05 


0.4457 (3) 


0.4290 (3) 


0.5772 (3) 


0.0395 (8) 


H5 


0.4256 


0.4347 


0.6342 


0.059* 


02 


0.4692 (3) 


0.6439 (3) 


0.6041 (2) 


0.0379 (8) 


Nl 


0.7461 (4) 


0.7539 (3) 


0.6268 (3) 


0.0371 (9) 


03 


0.6498 (3) 


0.6358 (3) 


0.7548 (2) 


0.0387 (8) 


04 


0.6902 (3) 


0.4936 (3) 


0.5279 (2) 


0.0381 (8) 


CI 


0.3618(5) 


0.6013 (4) 


0.5535 (4) 


0.0354 (11) 


C29 


0.8383 (5) 


0.7648 (5) 


0.5777 (4) 


0.0516(14) 


H29 


0.8413 


0.6972 


0.5283 


0.062* 


06 


0.4785 (3) 


0.5124 (3) 


0.7781 (3) 


0.0457 (9) 


C25 


0.2179 (5) 


0.4920 (5) 


0.6837 (4) 


0.0466 (13) 


H25 


0.3031 


0.5443 


0.7098 


0.056* 


C22 


0.2740 (6) 


0.8489 (5) 


0.6312(4) 


0.0545 (15) 


H22 


0.3024 


0.9217 


0.6300 


0.065* 


C24 


0.1389 (5) 


0.5206 (5) 


0.6390 (4) 


0.0422 (12) 


C19 


0.1880 (5) 


0.6339 (5) 


0.6338 (4) 


0.0462 (13) 


C3 


0.5839 (5) 


0.5962 (4) 


0.8106(4) 


0.0369(11) 


CIO 


0.6781 (5) 


0.4879 (5) 


0.9112(4) 


0.0410(12) 


C26 


0.4369 (5) 


0.8181 (5) 


0.5376 (4) 


0.0452 (13) 


C21 


0.3327 (5) 


0.7785 (5) 


0.5877 (4) 


0.0440(13) 


C4 


0.6390 (4) 


0.6573 (4) 


0.9245 (4) 


0.0365 (11) 
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C8 


0.7213 (5) 


0.6549 (5) 


1.0786 (4) 


0.0528 (15) 


H8 


0.7450 


0.6165 


1.1109 


0.063* 


C13 


0.7536(5) 


0.4762 (5) 


0.8393 (4) 


0.0504(14) 


H13 


0.7966 


0.5380 


0.8220 


0.061* 


C7 


0.7322 (6) 


0.7639 (5) 


1.1381 (4) 


0.0543 (15) 


H7 


0.7640 


0.8000 


1.2107 


0.065* 


C14 


0.6089 (5) 


0.8327 (4) 


0.9435 (4) 


0.0421 (12) 


C18 


0.4481 (6) 


0.8445 (5) 


0.8503 (4) 


0.0503 (14) 


H18 


0.3672 


0.8101 


0.8097 


0.060* 


C17 


0.6448 (6) 


1.0092 (5) 


0.9324 (5) 


0.0564 (15) 


H17 


0.6983 


1.0869 


0.9478 


0.068* 


C5 


0.6501 (5) 


0.7689 (5) 


0.9859 (4) 


0.0413 (12) 


C20 


0.2899 (5) 


0.6711 (4) 


0.5899 (4) 


0.0387(12) 


C9 


0.6757 (5) 


0.6000 (4) 


0.9712 (4) 


0.0402 (12) 


C16 


0.6841 (5) 


0.9464 (5) 


0.9671 (4) 


0.0504 (14) 


H16 


0.7650 


0.9826 


1.0083 


0.060* 


C15 


0.4889 (5) 


0.7821 (5) 


0.8853 (4) 


0.0455 (13) 


H15 


0.4347 


0.7045 


0.8696 


0.055* 


C12 


0.6227 (6) 


0.2921 (5) 


0.8832 (5) 


0.0562 (15) 


H12 


0.5763 


0.2278 


0.8964 


0.067* 


C23 


0.1297 (6) 


0.7061 (6) 


0.6760 (4) 


0.0572 (16) 


H23 


0.0593 


0.6815 


0.7047 


0.069* 


Cll 


0.6128(5) 


0.3943 (5) 


0.9315 (5) 


0.0519(14) 


Hll 


0.5602 


0.4005 


0.9797 


0.062* 


C6 


0.6975 (5) 


0.8205 (5) 


1.0934(4) 


0.0489 (14) 


H6 


0.7054 


0.8956 


1.1354 


0.059* 


C28 


0.7429 (5) 


0.8496 (4) 


0.6971 (4) 


0.0505 (14) 


H28 


0.6764 


0.8423 


0.7325 


0.061* 


Fl 


0.4869 (4) 


1.0186(3) 


0.8430 (3) 


0.0703 (10) 


F3 


0.0045 (4) 


0.2143 (3) 


0.6617 (3) 


0.0938 (14) 


F2 


0.7149(4) 


0.1870 (3) 


0.7706 (3) 


0.0806 (12) 


C45 


0.1733 (6) 


0.3890 (5) 


0.6903 (4) 


0.0535 (15) 


H45 


0.2273 


0.3682 


0.7185 


0.064* 


C39 


0.0140 (5) 


0.4445 (6) 


0.6039 (4) 


0.0536(15) 


H39 


-0.0409 


0.4638 


0.5750 


0.064* 


C34 


0.4377 (6) 


0.7469 (5) 


0.4357 (4) 


0.0508 (14) 


H34 


0.3704 


0.6728 


0.3985 


0.061* 


C44 


0.5280 (6) 


0.9570 (5) 


0.8759 (4) 


0.0499 (14) 


C41 


0.0492 (7) 


0.3168 (5) 


0.6554 (5) 


0.0603 (17) 


C38 


0.5357 (6) 


0.7841 (5) 


0.3893 (4) 


0.0565 (16) 


H38 


0.5355 


0.7364 


0.3204 


0.068* 


C42 


0.7665 (6) 


0.3747 (5) 


0.7925 (4) 


0.0581 (16) 


H42 


0.8199 


0.3672 


0.7451 


0.070* 


C40 


-0.0312(6) 


0.3408 (6) 


0.6105 (5) 


0.0632 (17) 


H40 


-0.1162 


0.2875 


0.5846 


0.076* 


C36 


0.6355 (6) 


0.9644 (5) 


0.5419(5) 


0.0586 (16) 


H36 


0.7029 


1.0389 


0.5771 


0.070* 


C37 


0.6318 (7) 


0.8897 (5) 


0.4439 (5) 


0.0579 (16) 


C43 


0.7007 (6) 


0.2865 (5) 


0.8166 (5) 


0.0547 (15) 
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C33 


0.1753 (6) 


A O 1 T O / £L\ 

0.8128 (6) 


0.6754 (5) 


A AZT A 1 / 1 0\ 

0.0643 (18) 




H33 


a 1 n a 
0.13 /4 


O.oozz 


A Hf\£. A 

0. /064 


A AT7* 
0.0/ f* 




C35 


0.5366 (6) 


0.9270 (5) 


a con/' s c\ 

0.5876 (5) 


a Ann / 1 /"\ 

0.0577 (16) 




H35 


a en a 
0.53 /0 


0.9 1 Id 


0.6553 


A A/T A sk 
0.069* 




/"^T T 

C32 


A AT O O i £L\ 

0.9283 (6) 


0.9697 (6) 


0.6685 (6) 


A AjCO A { 1 A\ 

0.0684 (19) 




H3z 


a aa 1 o 
U.991Z 


1 A A A A 
1.0440 


A jCOO 1 

0.6831 


A AOT * 

0.082* 




C31 


U.oJzl (o) 


0.9566 (5) 


A HI AA /C\ 

0. / 1 90 (5 J 


0.0620 (1 /) 




H3 1 


U.5Z /3 


1 ATT £. 

l.Ozzo 


0. /69o 


a nn a * 
0.0 lAr 




L30 


A AO 1 A 

0.9310 (6) 


A 0*7 1 C f£\ 

0.8715 (6) 


0.5956 (5) 


a r\c~> c / 1 n\ 

0.0635 (17) 




T TO A 

H30 


0.9957 


0.8769 


0.5582 


A AT f sk 

0.076* 




h4 


U. / 3U4 (4) 


U.9z33 (3) 


UJ996 (j) 


A A"7"70 /1 1\ 
0.0/ /0 (11) 




07 


A AO in / A \ 

0.0379 (4) 


A TO T A / A\ 

0.7330 (4) 


0.9186 (3) 


A AHAA / 1 T\ 

0.0700 (12) 




C47 


A A 1 T A 

-0.0130 (6) 


A O 1 AA 

0.8100 (6) 


0.9638 (5) 


0.0666 (18) 




H47A 


A A A /"T 

0.0462 


A Oil A 

0.8774 


1 AT /"T 

1.0263 


A AO A sic 

0.080* 




T T /I 


A AOAO 

-0.0898 


a n 1 o 

0.7718 


A AO A O 

0.9848 


A AOAsfc 

0.080* 




C46 


-0.0415 (7) 


0.8488 (6) 


A OOCT /C\ 

0.8852 (5) 


A ATO /T\ 

0.078 (2) 




H46A 


A AO CA 

0.0350 


a oo/:n 

0.8869 


A O CC A 

0.8650 


A 1 1 Tsk 

0.117* 




H46J3 


A AT7T 

-U.U/ /Z 


A AAOA 

U.9UZ9 


A A 1 CO 

U.91 jy 


A 1 1 *7* 
0.11 / 




H46C 


-0.1006 


0.7817 


A O T O O 

0.8238 


0.117* 




C48 


0.0575 (7) 


0.6834 (6) 


A AOT C /£\ 

0.9825 (5) 


A r\n C /T\ 

0.075 (2) 




TT JO A 

H48A 


A A^> 1 £. 

-0.0216 


0.6417 


A A A OA 

0.9989 


A AAA* 

0.090* 




T-L1P.R 
riH-oJj 


0, 1 1 fi^ 


fl 7441 








C49 


0.1097 (7) 


0.6012 (7) 


0.9234 (6) 


0.083 (2) 




H49A 


0.0526 


0.5437 


0.8570 


0.125* 




H49B 


0.1204 


0.5622 


0.9641 


0.125* 




H49C 


0.1899 


0.6441 


0.9109 


0.125* 




H2 


0.461 (8) 


0.368 (8) 


0.558 (7) 


0.13 (3)* 




Atomic displacement parameters (A 2 ) 




U n U 22 


U 33 


U 12 


U 13 


TJX 


Col 


0.0396 (4) 0.0341 (4) 


0.0313 (3) 


0.0161 (3) 


0.0051 (3) 


0.0114(3) 


05 


0.037 (2) 0.036 (2) 


0.0378 (19) 


0.0103 (17) 


0.0062 (16) 


0.0154(16) 


02 


0.041 (2) 0.0329(18) 


0.0312(17) 


0.0115 (16) 


-0.0016(15) 


0.0108 (15) 


Nl 


0.038 (2) 0.038 (2) 


0.032 (2) 


0.013 (2) 


0.0040 (18) 


0.0151 (19) 


03 


0.041 (2) 0.047 (2) 


0.0231 (16) 


0.0160(17) 


0.0015 (14) 


0.0142(15) 


04 


0.042 (2) 0.039 (2) 


0.0347 (18) 


0.0213 (17) 


0.0067 (15) 


0.0138(16) 


CI 


0.049 (3) 0.030 (3) 


0.029 (2) 


0.018 (2) 


0.008 (2) 


0.015 (2) 


C29 


0.051 (3) 0.048 (3) 


0.050 (3) 


0.020 (3) 


0.014(3) 


0.018(3) 


06 


0.037 (2) 0.042 (2) 


0.042 (2) 


0.0055 (17) 


0.0018 (16) 


0.0152 (17) 


C25 


0.046 (3) 0.052 (3) 


0.036 (3) 


0.019(3) 


0.005 (2) 


0.016 (3) 


C22 


0.063 (4) 0.053 (4) 


0.055 (3) 


0.033 (3) 


0.012(3) 


0.024 (3) 


C24 


0.047 (3) 0.047 (3) 


0.027 (2) 


0.020 (3) 


0.014 (2) 


0.011 (2) 


C19 


0.046 (3) 0.049 (3) 


0.036 (3) 


0.024 (3) 


0.002 (2) 


0.010(2) 


C3 


0.043 (3) 0.042 (3) 


0.031 (2) 


0.020 (3) 


0.007 (2) 


0.020 (2) 


CIO 


0.036 (3) 0.044 (3) 


0.039 (3) 


0.016(2) 


0.004 (2) 


0.015 (2) 


C26 


0.065 (4) 0.037 (3) 


0.036 (3) 


0.030 (3) 


0.005 (3) 


0.011 (2) 


C21 


0.059 (3) 0.045 (3) 


0.037 (3) 


0.033 (3) 


0.011 (3) 


0.016(2) 


C4 


0.035 (3) 0.036 (3) 


0.034 (2) 


0.015 (2) 


0.009 (2) 


0.011 (2) 


C8 


0.061 (4) 0.066 (4) 


0.033 (3) 


0.030 (3) 


0.008 (3) 


0.022 (3) 



Acta Cryst. (2012). E68, m1264-m1265 



sup-5 



supplementary materials 



C13 


A AC A n\ 

0.050 (3) 


A AC A {A \ 

0.054 (4) 


A A/IO /T \ 

0.042 (3) 


A AOA /T\ 

0.0Z0 (3J 


A A 1 1 /T \ 

0.011 (3J 


A A 1 O /T \ 

0.018 (3) 


C7 


A A/^O //I \ 

0.062 (4) 


A AC O / A\ 

0.058 (4) 


A AT 1 /T \ 

0.031 (3) 


A AO O /T \ 

0.028 (3) 


A AA£ /T\ 

0.006 (3) 


A AAT /T\ 

0.007 (3) 


/"* 1 A 

C14 


A A A T /T \ 

0.047 (3) 


A A") 1 /T\ 

0.031 (3) 


A AT A /T \ 

0.039 (3) 


A A 1 A 

0.014 (2) 


A AAA ZO\ 

0.009 (2) 


A A 1 A 

0.010 (2) 


C18 


A (\£A (A \ 

0.064 (4) 


A A/1 A /T\ 

0.04V (3) 


A A/1 A /T\ 

0.040 (3J 


A AT /I /o \ 

0.034 (3J 


A A AT /T\ 
0.00/ (3) 


A A 1 A (1\ 

0.014 (3J 


CI / 


A A/^/1 //I "\ 

0.064 (4) 


A An /T\ 

0.03 / (3) 


A A^O (A \ 

0.06o (4) 


A AOO /")^ 

0.0ZZ (3) 


A AO O /T \ 

0.028 (3J 


A AO T /T \ 

0.023 (3) 


C5 


A A/1 A /T\ 

0.040 (3) 


A A/1 C /I A 

0.045 (3) 


A AT O /T \ 

0.03Z (3) 


A A 1 T ZO\ 

0.013 (2) 


A A 1 1 ZO\ 

0.011 (2) 


A A 1 jC /OA 

0.016 (2) 


C20 


A A/1 C /T\ 

0.045 (3) 


A A/1 T f1\ 

0.04/ (3) 


A ATA 

0.030 (2) 


A AOT /T\ 
0.02/ (3) 


A AA/1 /OA 

0.004 (2) 


A A 1 C ZO\ 

0.016 (2) 


C9 


A A/1 A /"I \ 

0.040 (3) 


A A/1 /I /T A 

0.044 (3) 


A AT *7 /T \ 

0.03 / (3J 


A A 1 A ZO\ 

0.019 (z) 


A A 1 O ZO\ 

0.012 (2) 


A A 1 T /OA 
0.01 / (2) 


Clo 


A A/1 0 /1\ 

0.046 (3) 


A AIO (1\ 

0.U3V (5 j 


A ACA /I 1 * 

U.U5U (3 J 


A A 1 /l 

U.U14 (3J 


A A 1 C /"2A 
U.U15 {J) 


A A 1 1 C~i \ 

0.01 1 (3 J 


pi c 
C15 


A A C A /T \ 

0.050 (3) 


A AT T /T \ 

0.037 (3) 


A A A T /T \ 

0.043 (3) 


A A 1 "7 /T \ 

0.017 (3) 


A AAC /T\ 

0.005 (3) 


A A 1 T ZO\ 

0.013 (2) 


C12 


A AC/i //I 1 * 

0.036 (4) 


A A/1 O { A\ 

0.04s (4) 


A A^"7 I A\ 
0.06 / (4J 


A AO£ /T\ 

0.026 (3J 


0.013 (3) 


A AOC (1\ 

0.023 (3) 


C23 


A AC /I //I \ 

0.034 (4) 


A { A\ 

0.066 (4) 


A AC A 

0.034 (3) 


A AT *7 /T \ 

0.03 / (3) 


A A 1 A /"5 i 

0.010 (3) 


A A 1 O /'J \ 

0.015 (3) 


CI 1 


0.04V (3) 


A AC£ i A ^ 

0.036 (4) 


A A^O //H 

0.062 (4) 


A AO C 

0.025 (3) 


A A 1 O /"2\ 

o.oiy (3 j 


A A^/l i1\ 

0.034 (3) 


Co 


A AC C /"5 A 
0.033 (3) 


A A/1 A 

0.049 (3) 


A A! C 

0.033 (3) 


A AOO /T\ 

0.022 (3J 


A A AT 
0.00/ (3) 


A An /T\ 

0.013 (3) 


C28 


A AC £ { A\ 

0.036 (4) 


A AO A /"3 \ 

0.029 (3) 


A A/1 "7 /1\ 

0.04 / (3) 


A A 1 £. /T \ 

0.016 (3) 


A AAO /^}\ 

0.00s (3j 


A AAO ZO\ 

0.002 (2) 


T7 1 

r 1 


A 1 1 1 /O \ 

0.111 (3) 


A C\£ 1 ZO\ 

0.061 (2) 


A A^C /^>\ 

0.065 (2) 


A ACC ZO\ 

0.055 (2) 


A AO zr /o\ 

0.026 (2) 


A AO T A / 1 n\ 

0.0334 (19) 


r 3 


a 1 1 o //i i 
0.112 (4) 


0.066 (3) 


A 1 A 1 ^'5\ 
0.101 (3) 


A AOO /"5i 

0.022 (3) 


A A/IO /"3 \ 

0.042 (3) 


A AC 1 /O \ 

0.031 (3) 


rz 


a An 1 /"> \ 

0.091 (3) 


A AC C Hi 

0.055 (2) 


A AO /I \ 

0.084 (3) 


A A /I A ZO\ 

0.044 (2) 


A AAA ZO\ 

0.009 (2) 


A AAO ZO\ 

0.008 (2) 


C45 


A A/^A / A \ 

0.060 (4) 


A ACT //I \ 

0.057 (4) 


A A A C /T \ 

0.045 (3) 


A AO O /O \ 

0.023 (3) 


A A 1 O /T \ 

0.018 (3) 


A AO T /T \ 

0.027 (3) 


C39 


A A/IO /T\ 

0.042 (3 J 


A A"7 /I //I \ 

0.0/4 (4) 


A A A A /"3 \ 
0.040 (3) 


A AO A 

0.024 (3) 


A A 1 C /T \ 

0.015 (3) 


A AOA /T\ 

0.020 (3) 


C34 


0.0/3 (4) 


A A/1 C 

0.043 (3) 


0.038 (3) 


A A^O f1\ 

0.032 (3) 


A AAC /T\ 

0.005 (3) 


A A 1 O /T\ 

0.018 (3) 


C44 


A m £ / A\ 

0.076 (4) 


A A An i^i \ 

0.047 (3) 


A A /I 1 /1\ 

0.041 (3) 


A A A A /") \ 

0.040 (3) 


A AO /I /T \ 

0.024 (3) 


A AOA /T\ 

0.020 (3) 


C41 


A ATI /C\ 

0.073 (5) 


A A A A //I \ 

0.049 (4) 


A ACT / /I \ 

0.057 (4) 


A A 1 O /T \ 

0.018 (3) 


A AO A /T \ 

0.029 (3) 


A AOA /T\ 

0.029 (3) 


Coo 


A AOT /C\ 
0.05 / (5) 


A A/1 A / A \ 

0.049 (4) 


A A/1 T /T ^ 

0.043 (3) 


A AT A //I \ 

0.039 (4J 


A A 1 C /T \ 

0.016 (3) 


A AOA /T\ 

0.020 (3J 


C42 


A A/^ A //1\ 

0.060 (4 J 


A ACQ (A \ 

0.058 (4) 


A A/1 C 

0.045 (3) 


A AO*7 /T\ 
0.02 / (3) 


A A 1 C /T\ 

0.015 (3) 


A A 1 A /T\ 
0.010 (3) 


C40 


A AC*7 / /I \ 

0.057 (4) 


A A /_ O / ,1 \ 

0.062 (4) 


A ACO / A\ 

0.05z (4) 


A A 1 1 /T\ 

0.011 (3) 


A AO 1 /T \ 

0.021 (3) 


A AOO /T \ 

0.022 (3) 


C36 


A AT 1 / A\ 

0.071 (4) 


A A A T /T \ 

0.043 (3) 


0.056 (4) 


A AO 1 /T \ 

0.021 (3) 


A A 1 C /T \ 

0.015 (3) 


A AO 1 /T \ 

0.021 (3) 


/ T T 

C3 / 


A AOI /C\ 

0.082 (5J 


A AC 1 //I \ 

0.053 (4) 


A AC 1 /T \ 

0.051 (3J 


A AT C / A\ 

0.035 (4J 


A AO A /T \ 

0.024 (3) 


A AOA /T\ 

0.029 (3) 


C43 


A AC/1 //1\ 

0.054 (4) 


A A/1 /I /T\ 

0.044 (3) 


A AC^ //1\ 

0.056 (4J 


A AO C /T\ 

0.025 (3J 


A AAT /T\ 

0.003 (3) 


A AAA /T\ 
0.009 (3) 


/~<t t 

C33 


a ata /c \ 

0.079 (5) 


A AzTO / /I \ 

0.068 (4) 


A A/^ C //I \ 

0.065 (4) 


A ACC / /I \ 

0.055 (4) 


A A 1 H / A \ 

0.017 (4) 


A AO A { A \ 

0.024 (4) 


C35 


A AO 1 /C\ 

0.081 (5J 


A f\AH i A\ 
0.04 / (4) 


A A/1 "5 /"3 \ 

0.043 (3) 


A A*} 1 /I \ 

0.031 (3) 


A AAA /T\ 

0.009 (3) 


A A 1 A /T \ 

0.014 (3J 


C32 


A AO //I \ 

0.053 (4) 


A (\AH f A\ 

0.04/ (4) 


A AO£ /C\ 

0.086 (3) 


A AAA 
0.000 (3) 


A AAT (A \ 

-0.00/ (4) 


A AT A f A \ 

0.034 (4) 


C31 


A A/;*7 //1\ 

0.06 / (4 J 


A AT £ /'OA 

0.036 (3) 


A A^C //1\ 

0.063 (4) 


A A1 t, l r i \ 

0.016 (3) 


A AAT /T\ 

0.003 (3J 


A A 1 T /T\ 

0.013 (3J 


C30 


A AC C //I \ 

0.055 (4) 


A ACT / /I \ 

0.057 (4) 


A A"7 /I / A \ 

0.074 (4) 


A A 1 /I /") \ 

0.014 (3) 


A A 1 T /T \ 

0.017 (3) 


A AT C / /I \ 

0.035 (4) 




n 1 oi n~\ 

U. 1U1 ^ > ) 




0 078 (X\ 


0 041 0\ 


0 04S ('? , > 


0 043 (1\ 


07 


0.074 (3) 


0.083 (3) 


0.062 (3) 


0.043 (3) 


0.019 (2) 


0.033 (3) 


C47 


0.050 (4) 


0.059 (4) 


0.067 (4) 


0.014(3) 


0.014(3) 


0.015 (3) 


C46 


0.070 (5) 


0.083 (5) 


0.071 (5) 


0.042 (4) 


-0.003 (4) 


0.018 (4) 


C48 


0.061 (4) 


0.081 (5) 


0.068 (4) 


0.020 (4) 


0.001 (4) 


0.031 (4) 


C49 


0.077 (5) 


0.100 (6) 


0.072 (5) 


0.047 (5) 


0.008 (4) 


0.029 (4) 



Geometric parameters (A, ") 



Col— 04 


2.025 (3) 


C17— H17 


0.9500 


Col— 02 


2.032 (3) 


C5— C6 


1.409 (7) 


Col— 03 


2.040 (3) 


C16— H16 


0.9500 


Col— Nl 


2.097 (4) 


C15— H15 


0.9500 


Col— 05 


2.230 (4) 


CI 2— C43 


1.356 (8) 


05— H5 


0.8400 


C12— Cll 


1.383 (8) 


05— H2 


0.89 (9) 


C12— H12 


0.9500 
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02 — CI 


1.Z5U (0) 


Nl — C29 


1 in /*7\ 

1.317 (7) 


XT 1 PIO 

Nl — C28 


1 1/11 /z'X 

1.342 (6) 


/""\ 1 P ") 

03 — C3 


1 iri /zr\ 

1.267 (6) 


04 — C 1 


1 ni /r \ 

1.273 (5) 


CI — 04 1 


1 1*71 /f \ 

1.273 (5) 


p 1 pin 
CI — C20 


1 CAT /*7\ 

1.507 (7) 


Pin pta 

C29 — C30 


1 10c /o\ 

1.385 (8) 


p 1 n inn 

Cz9 — Hz 9 


A ACAA 

(J. 9500 


06 — 06 


A AAA ZO\ 

0.000 (8) 


06 — C3 


1.255 (6) 


p 1 r- r i a £ 

C25 — C45 


1.375 (8) 


PTC Pi ,1 

Cz5 — cz4 


1 A AA /"7S 
1.400 (/) 


PTC ttoc 

Cz5 — Hz 5 


0.9500 


r~\ 1 1 /~i 1 1 

C22 — C33 


1.371 (9) 


p 1 1 /-i^ 1 

C22 — C2 1 


1 1 A O / "7 \ 

1.398 (7) 


Czz — Hzz 


A ACAA 

0.9500 


/T> A p O A 

C24 — C39 


1 IOO /o\ 

1.388 (0) 


PI /i /~1 \ r\ 

C24 — C19 


1 /I A O ZO\ 

1.498 (8) 


pin P 1 A 

C19 — C20 


1 1 A A /*7\ 

1.399 (7) 


C19 — Czi 


1 /I AO {H\ 

1.409 (/) 


po t~\£ 
C3 — 06 


1.255 (6) 


C3 — C4 


1.499 (7) 


pift pi 1 

CIO — Cll 


1 1 OA /*7\ 

1.389 (7) 


pin rn 
CIO — C13 


1.394 (/) 


CIO — C9 


1.481 (7) 


PI Z"~ P 1 C 

C26 — C35 


1.394 (8) 


C • ~) / PI A 

C26 — C34 


1.413 (7) 


Cz6 — Cz 1 


1.4S3 (5) 


P 1 1 PI A 

C21 — C20 


1.403 (7) 


c • a pa 

C4 — C9 


1 A 1 1 /'7\ 

1.411 (7) 


p a p c 

C4 — C5 


1 All /q\ 

1.413 (7) 


pn p^7 

Co — C / 


1.3 /o (0) 


C8 — C9 


1.401 (7) 


p 0 TTO 

Co — H8 


A ACAA 

0.9500 


C13 — C42 


1 1111 /o\ 

1.392 (8) 


P 1 1 TT1 ■) 

C13 — H13 


A ACAA 

0.9500 


C7 — C6 


1 1TA ZO\ 

1.370 (8) 


C7 — H7 


A ACAA 

0.9500 


P 1 /I P 1 /" 

C14 — CI6 


1 1 OA /"7\ 

1.380 (7) 


p 1 /I PIC 

C14 — C15 


1 1 A A /*7\ 

1.399 (7) 


C14 — C5 


1 /I OA iT\ 

1.480 (/) 


CI 8— C44 


1.373 (8) 


C18— C15 


1.393 (7) 


C18— H18 


0.9500 


CI 7— C44 


1.356 (8) 


C17— C16 


1.385 (8) 



04— Col— 02 151.94(13) 



P11 PI 1 

Cz3 — C33 


1 10 1 /A\ 

1.381 (9) 


pii TTii 
Cz3 — Hz3 


A ACAA 

0.9500 


pi 1 TT 1 1 

Cll — Hll 


A ACAA 

0.9500 


P /- IT/ 

Co — H6 


A ACAA 

0.9500 


Pio pi 1 
Cz8 — C3 1 


1 1 >C(\ /o\ 

1.360 (8) 


P IO T T1 O 

C28 — Hz 8 


0.9500 


T7 1 /"< A A 

r 1 — C44 


1.367 (6) 


"CI p /I 1 

r 3 — C4 1 


1.366 (7) 


rz — C43 


1.3 /4 (6) 


P A C P /I 1 

C45 — C41 


1 1 "71 /ON 

1.372 (8) 


pi r TT^I C 

C45 — H45 


A ACAA 

0.9500 


Pin p a a 

C39 — C40 


1 1 O /I /A\ 

1.384 (9) 


Pin T T1 A 

C39 — H39 


A ACAA 

0.9500 


p A pio 

C34 — C38 


1 1 on /o\ 

1.387 (8) 


C34 — H34 


0.9500 


P /I 1 P /I A 

C41 — C40 


1.366 (9) 


pio pn 
C38 — C3 / 


1 1 C7 /A\ 

1.35 / (9) 


poo ino 

C38 — H38 


A ACAA 

0.9500 


P /1 1 P /I 1 

C42 — C43 


1 1 Z' 1 / A \ 

1.363 (9) 


p /I 1 TT^1 1 

C4z — H4z 


A ACAA 

0.9500 


p /I A T T /I A 

C40 — H40 


A ACAA 

0.9500 


pi /" pi i 
C36 — C37 


1 1*71 ZO\ 

1.372 (8) 


P 1 z' P 1 C 

C36 — C35 


1 1 OA / C\ \ 

1.389 (9) 


PI/" T T1 ZT 

C36 — H36 


A ACAA 

0.9500 


PI *7 T7 /I 

C37 — M 


1.369 (7) 


P 11 T T1 1 

C33 — H33 


0.9500 


P 1 C T T1 C 

C35 — H35 


0.9500 


p "> 1 PI 1 

C32 — C3 1 


1 IzCA /A\ 

1.369 (9) 


p-11 POA 

C3z — C30 


1 inn /a\ 
1.3 /9 (9) 


P 11 T T1 1 

C32 — H32 


0.9500 


PI 1 T T1 1 

C31 — H31 


0.9500 


PIA t n A 

C30 — H30 


A ACAA 

0.9500 


07 — C47 


1 1AO /H\ 

1.398 (7) 


07 — C48 


1 yl 1 O ZO\ 

1.418 (8) 


P A T P /I /" 

C47 — C46 


1.519 (9) 


p /I -7 TT AH A 

C47 — H47A 


A A A A A 

0.9900 


p /l -7 IT A 1 T~i 

C47 — H47B 


A AAAA 

0.9900 


P /I TT /( tC A 

C46 — H46A 


A AO AA 

0.9800 


C46 — H46B 


A AO A A 

0.9800 


p /) /- TT 1 /"P 

C46 — H46C 


A AO A A 

0.9800 


C48— C49 


1.508 (9) 


P /I O Tf 10 A 

C48 — H48A 


A AAAA 

0.9900 


C48— H48B 


0.9900 


P -1 A TU/1 A A 

C49 — H49A 


A AOAA 
0.9800 


C49— H49B 


0.9800 


C49— H49C 


0.9800 


C43— CI 2— Cll 


117.9(6) 
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04 — Col — 03 


106.05 (13) 


/~\~) p , i PO 

02 — Col — 03 


aa n / 1 0 \ 

99.17 (13) 


04 — Col — Nl 


98.68 (15) 


02 — Col — Nl 


93.70 (15) 


PI p 1 XT 1 

03 — Col — Nl 


OA O A ( 1 -1 \ 

89.24 (14) 


04 — Col — 05 


OZT 1 A /I /(\ 

86.10 (14) 


02 — Col — 05 


01 A £ /1 A\ 

81.46 (14) 


PI p , 1 PC 

03 — Col — 05 


AA C A / 1 1 \ 

90.60 (13) 


JN1 — Col — Co 


1 7C AT /1 jC\ 
1 /j.O/ (16) 


p 1 rvr TTr 

Col — 05 — H5 


1 A A C 

109.5 


Col — 05 — H2 


116 (6) 


TTf PC TT1 

H5 — (J 5 — Hz 


1 A 1 1 

101.1 


CI — Oz — Col 


136. z (3) 


Pin tvti no 

C29 — Nl — C28 


118.7 (5) 


Pin tvti p 1 

C29 — Nl — Col 


122.5 (4) 


Cz8 — N 1 — Col 


110 O { A\ 

lis. 8 (4) 


C3 — U3 — Col 


1 OA 1 /1\ 

lzy.3 (3) 


cr — 04 — Coi 


124.6 (3) 


02 — CI — 04 1 


125.7 (4) 


p ~N pi p ~\ (\ 

Oz — CI — CzU 


1 1 / r\ / A \ 

116.9 (4) 


r\A\ pi p 0 n 

04 — CI — CzO 


11 /.3 (4) 


\T1 z' "• -» ft P 1 A 

Nl — C29 — C30 


122.1 (6) 


N 1 — C29 — H29 


118.9 


/~1 1 l\ p^n TTOA 

C30 — C29 — H29 


1 1 O A 
118.9 


r\a t~\£ r~*~t 

06 — 06 — C3 


A /1 A\ 

0 (10) 


C45 — C25 — C24 


120. 7 (6) 


P<f PIC Tmr 

C45 — C25 — H25 


119.7 


Cz4 — Cz5 — Hz 5 


1 1 A *7 

119.7 


r^ii 

C33 — Czz — Cz 1 


12U.U (6) 


POO /I -> -\ TTOO 

C33 — C22 — H22 


120.0 


C2 1 — C22 — H22 


120.0 


a /~<oc 

C39 — C24 — C25 


1100 sc\ 

II0.8 (5) 


/~"2n r^o/i no 
C3 9 — C24 — C 1 9 


1 oa a 
lz0.9 (3) 


C25 — C24 — C 1 9 


120.2 (5) 


/~11A /I 1 p\ PT") 

C20 — C19 — C23 


119.0 (5) 


<^<oa pin m /i 

CzU — C 1 9 — Cz4 


lzz.6 (5) 


ptj pin /"* 0 /i 
Cz3 — C 1 9 — Cz4 


Ho.4 (D) 


06 — C3 — 06 


A A f Z\ 

U.O (5) 


r\£. /"' 1 Pii 

Oo — C3 — 03 


IOC /I { A \ 

125.4 (4) 


r\£. r~*~> r\~> 

Oo — C3 — 03 


IOC A f A\ 

125.4 (4) 


Oo — C3 — C4 


110 O / A \ 

118.8 (4) 


Oo — C3 — C4 


110 O / A\ 

118.8 (4) 


/ -\ 1 po p ,1 

03 — C3 — C4 


115.7 (4) 


/^i 1 pin 

C 1 1 — C 1 U — C 1 3 


1100 /c\ 
118.2 (5) 


Cll— CIO— C9 


120.6 (5) 


CI 3— CIO— C9 


121.0(5) 


C35— C26— C34 


117.2 (6) 


C35— C26— C21 


121.9 (5) 


C34— C26— C21 


120.9 (5) 



C43 — C12 — H12 


121.0 


/"< 1 1 1 ^N III ^ 

Cll — C12 — H12 


121.0 


C33 — C23 — C19 


119.8 (6) 


C33 — C23 — H23 


1 OA 1 

120.1 


Z" 1 1 A P'M Jin 

C19 — C23 — H23 


120.1 


Cl2 — Cll — CIO 


121.6 (6) 


Cl2 — Cll — Hll 


119.2 


/"< 1 /"i 11 T T 1 1 

CIO — Cll — Hll 


119.2 


C7 — C6 — C5 


1 O A A /C \ 

120.9 (5) 


C7 — C6 — H6 


119.6 


C5 — C6 — H6 


119.6 


Nl — C28 — C3l 


121.9 (6) 


TVT1 POO TTTO 

N 1 — Cz8 — Hz 8 


1 m 1 

119.1 


pi 1 pio ttio 
C31 — C28 — H28 


1 19. 1 


C4l — C45 — C25 


118.4 (6) 


f • A 1 p /I C TT/|f 

C4 1 — C45 — H45 


120.8 


C25 — C45 — H45 


120.8 


P /I A P "1 A P 1 /I 

C40 — C39 — C24 


120.7 (6) 


C40 — C39 — H39 


119.6 


p /( PTA TT1A 

C24 — C3 9 — H3 9 


119.6 


pin P") A f~"">C 

C38 — C34 — C26 


1 OA O 

120.8 (6) 


POO P") /I m /I 

C38 — C34 — H34 


lift/ 

119.6 


C26 — C34 — H34 


119.6 


C17 — C44 — Fl 


119.0 (5) 


/^n /^^/i rio 

C 1 7 — C44 — C 1 8 


\22.y (5) 


Fl — C44 — CI 8 


118.0 (6) 


F3 — C41 — C40 


118.4 (6) 


ri p /i 1 p /i c 

F3 — C41 — C45 


118.7 (6) 


P zt Pi P/11 p/ir 

C40 — C41 — C45 


1 OO A //\ 

122.9 (6) 


C37 — C38 — C34 


118.9 (5) 


/-in -> 0 TTOO 

C37 — C38 — H38 


120.5 


p 1 /i p 10 irio 

C34 — C38 — H38 


120.5 


P/11 pin p 1 -> 

C43 — C42 — C13 


110 0 //\ 

118.3 (6) 


C43 — C42 — H42 


120.9 


C 1 3 — C42 — H42 


120.9 


P A 1 P /I f\ P 1 A 

C41 — C40 — C39 


118.4 (6) 


C4 1 — C40 — H40 


120.8 


pirv P /I A TTdA 

C39 — C40 — H40 


120.8 


PT7 P")/" PIC 

C37 — C36 — C35 


117.4 (6) 


C 3 7 — C 3 6 — H3 6 


10 1 O 

121.3 


C3 5 — C3 6 — H3 6 


121.3 


POO p 0 ^ T~" -1 

C38 — C37 — F4 


119.2 (5) 


POO P">^ P">/ 

C38 — C37 — C36 


123.4 (6) 


F4— C37— C36 


117.4 (6) 


CI 2— C43— C42 


123.5 (6) 


CI 2— C43— F2 


118.7(6) 


C42— C43— F2 


117.8 (6) 


C22— C33— C23 


121.4 (6) 


C22— C33— H33 


119.3 
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rin p 1 i p 1 (\ 

Czz — Cz 1 — CzO 


1 1 A C /f \ 

119.5 (5) 




PT5 pno TTT) 

Czi — C3 3 — H3 3 




1 1 A 1 

119.3 


poo p o i pi/" - 

C22 — C2 1 — C26 


118.9 (5) 




po/' poc pi/' 
C36 — C35 — C26 




122.4 (5) 


p o i\ /^ti /* • o / 

C20 — C2 1 — C26 


121.6 (4) 




C36 — C35 — H35 




1 1 O O 

118.8 


C9 — C4 — C5 


1 1 A O f A\ 

119.8 (4) 




PI/' P") C TITC 

C26 — C35 — H35 




1 1 O O 

118.8 


C9 — C4 — C3 


1 1 A 1 / A\ 

119.1 (4) 




P'? 1 no PTA 

C3 1 — C32 — C30 




1 1 T O //T\ 

117.8 (6) 


P C /"I A p ") 

C5 — C4 — C3 


121.1 (4) 




POI P")1 TTOI 

C31 — C32 — H32 




121.1 


/-in /-io P (\ 

C7 — C8 — C9 


121.1 (5) 




POA P")1 TTTi 

C30 — C32 — H32 




111 1 

121.1 


P*7 P O TTO 

C7 — C8 — H8 


119.5 




POO PT 1 P^l 

Czo — C3 1 — C3z 




1 1A 1 //T\ 

120.3 (6) 


PA P O TTO 

C9 — C8 — H8 


119.5 




PIO PT 1 TT') 1 

Cz8 — C3 1 — H3 1 




1 1 A A 

119.9 


C42 — C13 — CIO 


120.5 (6) 




P O 1 P 11 T TO 1 

C32 — C31 — H31 




119.9 


p /i o in o 

C42 — C 1 3 — H 1 3 


1 1 A O 

119.8 




/— "> O PTA p o A 

C32 — C30 — C29 




1 1 A 1 /P\ 

119.2 (6) 


CIO — C13 — H13 


119.8 




POI POA in A 

C32 — C30 — H30 




120.4 


p s t~^H P O 

Co — C7 — C8 


1 1A C 

120.5 (5) 




P1A PTA TTTA 

C29 — C30 — H30 




1 OA A 

120.4 


Co — C7 — H7 


1 1 A O 

119.8 




p A"i r\^i p a o 

C47 — 07 — C48 




113.1 (5) 


/-i o p^ in 

C8 — C7 — H7 


119.8 




07 — C47 — C46 




1 AO T /C \ 

108.7 (5) 


C16 — C14 — C15 


118.2 (5) 




s"\~J p a 1 TT/n A 

07 — C47 — H47A 




110.0 


PI/" p l A PC 

Clo — C14 — C5 


1 1A A /f \ 

120.9 (5) 




C46 — C47 — H47A 




1 1 A A 

110.0 


PIC /-ii a PC 

C15 — C14 — C5 


1 1A "7 \ 

120.7 (5) 




/ \~J p a 1 T T /II r> 

07 — C47 — H47B 




1 1 A A 

110.0 


f • a A P 1 O P 1 C 

C44 — C 1 8 — C 1 5 


118.2 (5) 




P d Z' P <n T T /I ~7 r> 

C46 — C47 — H47B 




110.0 


C • A A pi O TTIO 

C44 — C 1 8 — H 1 8 


1 OA A 

120.9 




H47A — C47 — H47B 




1 AO ~i 

108.3 


P 1 C P 1 O TTIO 

C 1 5 — C 1 8 — H 1 8 


120.9 




p /I -T P/l/T TTyl/TA 

C47 — C46 — H46A 




109.5 


p i i p 1 n p i /- 

C44 — C 1 7 — C 1 6 


118.3 (6) 




p /l -7 P/l/T TT/1 /" r> 

C47 — C46 — H46B 




1 aa c 

109.5 


f • A A f 1 1 ^ TT1 n 

C44 — C 1 7 — H 1 7 


120.8 




TT A £1 A P /I /" T T /I PT* 

H46A — C46 — H46B 




109.5 


PI/" PIT TTIl 

Clo — C17 — H17 


1 1A O 

120.8 




p a 1 P/l/T TT/1/TP 

C47 — C46 — H46C 




1 AA C 

109.5 


Co — C5 — C4 


118.9 (5) 




H46A — C46 — H46C 




1 aa c 

109.5 


f ' / PC p i a 

Co — C5 — C14 


118.0 (5) 




T T A PT* P A f T T A f~ P 

H46B — C46 — H46C 




1 AA C 

109.5 


C4 — C5 — C14 


123.0 (4) 




/ \~J p a O P /I A 

07 — C48 — C49 




1 AH 1 /Pi 

107.3 (6) 


p 1 a nn pi i 

C 1 9 — CzO — Cz 1 


1 1A 1 /f \ 

120.3 (5) 




f~\H P/IO TT/IOA 

U7 — C48 — H48A 




1 1A 1 

110.3 


C19 — CzO — CI 


120.3 (5) 




P/1A P/IO TT/IOA 

C49 — C48 — H48A 




1 1 A 1 

110.3 


C21 — C20 — CI 


119.2 (5) 




p/io Ti/i on 

07 — C48 — H48B 




110.3 


p o pa p a 

C8 — C9 — C4 


118.9 (5) 




P A A P A O T T /I OF! 

C49 — C48 — H48B 




110.3 


p o pa p 1 a 

C8 — C9 — CIO 


117.9 (5) 




TT/IOA r~" AO TT/IOTJ 

H48A — C48 — H48B 




1 AO C 

108.5 


P /I PA P 1 A 

C4 — C9 — CIO 


123.0 (4) 




C48 — C49 — H49A 




1 AA C 

109.5 


r 1 1 a c^ & c 1 1 


1917 

1Z 1 . / (^OJ 




CA9. CAQ T-TzlQR 




1 HQ S 


C14— C16— H16 


119.1 




H49A— C49— H49B 




109.5 


C17— C16— H16 


119.1 




C48— C49— H49C 




109.5 


C18— C15— C14 


120.6 (5) 




H49A— C49— H49C 




109.5 


C18— C15— H15 


119.7 




H49B— C49— H49C 




109.5 


PI/1 P I C IT 1 C 


1 1 O "7 










*si(mmptn; rrxflf*' ( — v-l-1 — ij-J-1 — tA-A 

oyiiiiiicLiy luuc. yij a~i, y~i, z~l. 












Hydrogen-bond geometry (A, ") 












D—n-A 




£>— H 


U-A 


D-A 


D—tt-A 


05— H5-06 




0.84 


1.87 


2.602 (5) 


145 
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